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3 <110> APPLICANT: Dahlquist, Anders, 

4 Stahl, Ulf 

5 Lenman, Mar it 1/ )P 

6 Banas , Antoni M*' 

7 Ronne, Hans 

8 Stymne, Sten 

10 <120> TITLE OF INVENTION: A NEW CLASS OF ENZYMES IN THE BIOSYNTHETIC PATHWAY FOR THE 
PRODUCTION OF 



11 






TRIACYLGLYCEROL AND RECOMBINANT DNA MOLECULES 


ENCODING THESE ENZYMES 


13 


<130> 


FILE 


REFERENCE: BASF- 


NAE- 


3377 


-99- 


Sept 


-2000 










15 


<140> 


CURRENT APPLICATION NUMBER: US 09/937 


, 779 












C--> 17 


<141> 


CURRENT FILING DATE: 


2002 


-06- 


07 
















17 


<150> 


PRIOR 


APPLICATION 


NUMBER: 


PCT/EP 


00/02701 












18 


<151> 


PRIOR 


FILING DATE 


: 2000-03-23 


















20 


<160> 


NUMBER OF 


SEQ 


ID NOS: 


31 




















22 
24 


<170> 
<210> 


SOFTWARE : 
SEQ ID NO 


Patentln Ver. 2 
: 1 


.1 












ENTER 


25 


<211> 


LENGTH: 1986 


























26 


<212> 


TYPE: 


DNA 




























27 


<213> 


ORGANISM: 


Saccharomyces cerevisiae 














29 


<220> 


FEATURE : 




























30 


<221> 


NAME/KEY : 


CDS 


























31 


<222> 


LOCATION : 


(1) 


. . (1983) 






















33 


<400> 


SEQUENCE : 


1 


























35 


atg 


ggc 


aca 


ctg 


ttt 


cga 


aga 


aat 


gtc 


cag 


aac 


caa 


aag 


agt 


gat 


tct 


48 


36 


Met 


Gly 


Thr 


Leu 


Phe 


Arg 


Arg 


Asn 


Val 


Gin 


Asn 


Gin 


Lys 


Ser 


Asp 


Ser 




37 


1 










5 










10 










15 






39 


gat 


gaa 


aac 


aat 


aaa 


ggg 


ggt 


tct 


gtt 


cat 


aac 


aag 


cga 


gag 


age 


aga 


96 


40 


Asp 


Glu 


Asn 


Asn 


Lys 


Gly 


Gly 


Ser 


Val 


His 


Asn 


Lys 


Arg 


Glu 


Ser 


Arg 




41 










20 










25 










30 








43 


aac 


cac 


att 


cat 


cat 


caa 


cag 


gga 


tta 


ggc 


cat 


aag 


aga 


aga 


agg 


ggt 


144 


44 


Asn 


His 


He 


His 


His 


Gin 


Gin 


Gly 


Leu 


Gly 


His 


Lys 


Arg 


Arg 


Arg 


Gly 




45 
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40 










45 
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att 


agt 


ggc 


agt 


gca 


aaa 


aga 


aat 


gag 


cgt 
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aaa 


gat 


ttc 


gac 


agg 


192 


48 


He 


Ser 


Gly 


Ser 


Ala 


Lys 


Arg 


Asn 


Glu 


Arg 


Gly 


Lys . 


Asp 


Phe 


Asp 


Arg 




49 




50 










55 










60 












51 


aaa 


aga 


gac 


ggg 


aac 


ggt 


aga 


aaa 


cgt 


tgg 


aga 


gat 


tec 


aga 


aga 


ctg 


240 


52 


Lys 


Arg 


Asp 


Gly 


Asn 


Gly 


Arg 


Lys 


Arg 


Trp 


Arg 


Asp 


Ser 


Arg 


Arg 


Leu 




53 


65 












70 










75 










80 




55 


att 


ttc 


att 


ctt 


ggt 


gca 


ttc 


tta 


ggt 


gta 


ctt 


ttg 


ccg 


ttt 


age 


ttt 


288 
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He 


Phe 


He 


Leu 


Gly 


Ala 


Phe 


Leu 


Gly 


Val 


Leu 


Leu 


Pro 


Phe 


Ser 


Phe 




57 
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ggc 


get 


tat 


cat 


gtt 


cat 


aat 


age 


gat 


age 


gac 


ttg 


ttt 


gac 


aac 


ttt 


336 


60 


Gly 


Ala 


Tyr 


His 


Val 


His 


Asn 


Ser 


Asp 


Ser 


Asp 


Leu 


Phe 


Asp 


Asn 


Phe 
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61 






100 










105 










110 








o o y L.CL 


aat 


ttt 


gat 


tea 


ctt 


aaa 


ata 
y L -y 


tat 


tta 

l Ly 


gat 


gat 


taa 

i-y y 


aaa 


aat 


qtt 


384 


64 Val 


Asn 


Phe 


Asp 


Ser 


Leu 


Lys 


Val 


Tvr 


Leu 


Asp 


Asp 


Trp 


Lys 


Asp 


Val 








115 










120 










125 










Of LLL- 


L-L-d 


L^d d 


aat 
yy l 


ata 


agt 


1" ca 

LL.y 


ttt 


att 


gat 


gat 


att 


cag 


act 
y 


aat 
y y l 


aac 


432 


68 Leu 


Pro 


Gin 


Glv 


He 


Ser 


Ser 


Phe 


He 


Asp 


Asp 


He 


Gin 


Ala 


Gly 


Asn 




69 


130 










135 










140 












71 tar 


tec 


aca 


tct 


tct 


tta 


gat 


gat 


etc 


agt 


gaa 


aat 


ttt 


gee 


att 


aat 
yy <- 


480 


72 Tyr 


Ser 


Thr 


Ser 


Ser 


Leu 


Asp 


Asp 


Leu 


Ser 


Glu 


Asn 


Phe 


Ala 


Val 


Gly 




7^ 1 4 S 










150 










155 










160 




/ ~J d d d 


caa 


etc 


tta 


cat 
<-y L 


gat 


tat 


aat 


ate 


aaa 

y ay 


gee 


aaa 


cat 


cct 


att 


ata 


528 


76 Lys 


Gin 


Leu 


Leu 


Arcr 


Asp 


Tvr 


Asn 


He 


Glu 


Ala 


Lvs 


His 


Pro 


Val 


Val 




77 








165 










170 










175 






7 Q a 4-rr 
/ .7 a Ly 




CCt 


yy *- 


f-T t 


ClUL 


L 


acg 


yyci 


att 


gaa 


age 


T OCT 

Ly y 




att 

yLL 


att 


576 


80 Met 


Val 


Pro 


Glv 


Val 


He 


Ser 


Thr 


Glv 


He 


GlU 


Ser 


Trp 


Glv 


Val 


He 




ft 1 
o X 






1 ftO 

X O \J 










185 










190 








o J y y a. 


gac 




rr a rr 

gag 


tgc 


y a L 


d y l 


L^ L- 


y oy 


cat 


ttt 


cat 
L-y l 


aaa 


L-y y 


l. Ly 


taa 

Ly y 


624 


o ** uiy 


Asp 


Asp 


Glu 


Cy s 


Asp 


Ser 


Ser 


Ala 


His 


Phe 


Ara 


Lys 


Ara 


Leu 


Trp 




ft S 




l or 

X .7 — > 










200 










205 










ft 7 rrrra 

O / y y a. 


a rtt 

ay t. 


ttt 

L L L 


fan 
Ld L 


a t rr 
d Ly 


ctg 


d y d 


d L- d 


atg 


att 
yLL 


atg 


gat 


aaa 


att 
yLL 


tat 
Ly l 


t aa 
Ly y 


672 


88 Gly 


Ser 


Phe 


x_y x 


Met 


Leu 


Ara 


Thr 


Met 


Val 


Met 


Asp 


Lys 


Val 


Cys 


Trp 




89 


210 










215 










220 












17 X l Ly 


a a a 


cat 


gta 


atg 


tta 


gat 


cct 


gaa 


aca 


aa1~ 
y y l 


o Ly 


gac 


cca 


ccg 


aac 


720 


92 Leu 


Lys 


His 


Val 


Met 


Leu 


Asp 


Pro 


Glu 


Thr 


Glv 


Leu 


Asp 


Pro 


Pro 


Asn 




93 225 










230 










235 










240 




y *J l l l 


a eg 


eta 


cgt 


gca 


gca 


cag 


y y o 


ttc 


gaa 


tea 


act 


gat 


tat 


ttc 


ate 


768 


96 Phe 


Thr 


Leu 


Arg 


Ala 


Ala 


Gin 


Glv 


Phe 


Glu 


Ser 


Thr 


Asp 


Tvr 


Phe 


He 




97 








245 










250 










255 






Z> y L>a 


y yy 


tat 


tgg 


att 


t rrn 
Ly y 


aac 


aaa 


att 


ttc 


caa 


aat 


eta 


aaa 


ata 


att 


816 


1 00 AT a 


Gly 


Tyr 


Trp 


He 


Tt"d 


Asn 


Lys 


Val 


Phe 


Gin 


Asn 


Leu 


Glv 

\J JL J 


Val 


He 




1 01 






260 










265 










270 








iuj y y l. 


I. a. L 


gaa 


ccc 


CLCL L 


ddd 


ata 
d Ly 


a^y 


ant 
ay l 


net 
y l. l 


y oy 


tat 


gat 


r aa 
Ly y 


a aa 
ay y 


ctt 


864 


104 Gly 


Tvr 


Glu 


Pro 


Asn 


Lys 


Met 


Thr 


Ser 


Ala 


Ala 


Tvr 

JL 


Asp 


Trp 


Arg 


Leu 




105 




275 








280 










285 










10 7 rr r< a 
xv/ y Oct 


tat 
Ld L 


tta 


gat 


^ L d 


rr a a 
y d d 


ay a 


v— 


gat 


ay y 


tac 


ttt 


acg 


aag 


eta 


aag 


912 


10ft Ala 


iyr 


Leu 


Asp 


Leu 


Glu 


Arg 


A TCT 

/\x y 


Asp 


A ra 
rtx y 


Tvt 
x_y x 


Phe 


Thr 


Lys 


Leu 






1 OQ 

JL \J -/ 


9Q0 










Z> ~J 










300 












ill gaa 


caa 


ate 


gaa 


ctg 


1 1 +■ 
Lit 


Cat 


caa 


rrg 


a /-T+- 

ag l 


ggt 


gaa 


aaa 


rrt t 


t rrt" 

rgr 


■1-1- a. 
L La 


Qfi 0 

_7 D U 


112 Glu 


Gin 


He 


Glu 


Leu 


Phe 


His 


Gin 


Leu 


Ser 


Gly 


Glu 


Lys 


Val 


Cys 


Leu 




113 305 










310 










315 










320 




115 att 


gga 


cat 


tct 


atg 


ggt 


tct 


cag 


att 


ate 


ttt 


tac 


ttt 


atg 


aaa 


tgg 


1008 


116 He 


Gly 


His 


Ser 


Met 


Gly 


Ser 


Gin 


He 


He 


Phe 


Tyr 


Phe 


Met 


Lys 


Trp 




117 








325 










330 










335 






119 gtc 


gag 


get 


gaa 


ggc 


cct 


ctt 


tac 


ggt 


aat 


ggt 


ggt 


cgt 


ggc 


tgg 


gtt 


1056 


120 Val 


Glu 


Ala 


Glu 


Gly 


Pro 


Leu 


Tyr 


Gly 


Asn 


Gly 


Gly 


Arg 


Gly 


Trp 


Val 




121 






340 










345 










350 








123 aac 


gaa 


cac 


ata 


gat 


tea 


ttc 


att 


aat 


gca 


gca 


ggg 


acg 


ctt 


ctg 


ggc 


1104 


124 Asn 


Glu 


His 


He 


Asp 


Ser 


Phe 


He 


Asn 


Ala 


Ala 


Gly 


Thr 


Leu 


Leu 


Gly 




125 




355 










360 










365 
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127 get cca aag gca gtt cca get eta att agt ggt gaa atg aaa gat ace 1152 

128 Ala Pro Lys Ala Val Pro Ala Leu lie Ser Gly Glu Met Lys Asp Thr 

129 370 375 380 

131 att caa tta aat acg tta gee atg tat ggt ttg gaa aag ttc ttc tea 1200 

132 lie Gin Leu Asn Thr Leu Ala Met Tyr Gly Leu Glu Lys Phe Phe Ser 

133 385 390 395 400 

135 aga att gag aga gta aaa atg tta caa acg tgg ggt ggt ata cca tea 1248 

136 Arg lie Glu Arg Val Lys Met Leu Gin Thr Trp Gly Gly lie Pro Ser 

137 405 410 415 

139 atg eta cca aag gga gaa gag gtc att tgg ggg gat atg aag tea tct 1296 

14 0 Met Leu Pro Lys Gly Glu Glu Val lie Trp Gly Asp Met Lys Ser Ser 

141 420 425 430 

14 3 tea gag gat gca ttg aat aac aac act gac aca tac ggc aat ttc att 1344 

144 Ser Glu Asp Ala Leu Asn Asn Asn Thr Asp Thr Tyr Gly Asn Phe lie 

145 435 440 445 

147 cga ttt gaa agg aat acg age gat get ttc aac aaa aat ttg aca atg 1392 

14 8 Arg Phe Glu Arg Asn Thr Ser Asp Ala Phe Asn Lys Asn Leu Thr Met 

149 450 455 460 

151 aaa gac gee att aac atg aca tta teg ata tea cct gaa tgg etc caa 1440 

152 Lys Asp Ala lie Asn Met Thr Leu Ser lie Ser Pro Glu Trp Leu Gin 

153 465 470 475 480 

155 aga aga gta cat gag cag tac teg ttc ggc tat tec aag aat gaa gaa 1488 

156 Arg Arg Val His Glu Gin Tyr Ser Phe Gly Tyr Ser Lys Asn Glu Glu 

157 485 490 495 

159 gag tta aga aaa aat gag eta cac cac aag cac tgg teg aat cca atg 1536 

160 Glu Leu Arg Lys Asn Glu Leu His His Lys His Trp Ser Asn Pro Met 

161 500 505 510 

163 gaa gta cca ctt cca gaa get ccc cac atg aaa ate tat tgt ata tac 1584 

164 Glu Val Pro Leu Pro Glu Ala Pro His Met Lys lie Tyr Cys lie Tyr 

165 515 520 525 

167 ggg gtg aac aac cca act gaa agg gca tat gta tat aag gaa gag gat 1632 

168 Gly Val Asn Asn Pro Thr Glu Arg Ala Tyr Val Tyr Lys Glu Glu Asp 

169 530 535 540 

171 gac tec tct get ctg aat ttg acc ate gac tac gaa age aag caa cct 1680 

172 Asp Ser Ser Ala Leu Asn Leu Thr lie Asp Tyr Glu Ser Lys Gin Pro 

173 545 550 555 560 

175 gta ttc etc acc gag ggg gac gga acc gtt ccg etc gtg gcg cat tea 1728 

176 Val Phe Leu Thr Glu Gly Asp Gly Thr Val Pro Leu Val Ala His Ser 

177 565 570 575 

179 atg tgt cac aaa tgg gec cag ggt get tea ccg tac aac cct gee gga 1776 

180 Met Cys His Lys Trp Ala Gin Gly Ala Ser Pro Tyr Asn Pro Ala Gly 

181 580 585 590 

183 att aac gtt act att gtg gaa atg aaa cac cag cca gat cga ttt gat 1824 

184 lie Asn Val Thr lie Val Glu Met Lys His Gin Pro Asp Arg Phe Asp 

185 595 600 605 

187 ata cgt ggt gga gca aaa age gee gaa cac gta gac ate etc ggc age 1872 

188 lie Arg Gly Gly Ala Lys Ser Ala Glu His Val Asp lie Leu Gly Ser 

189 610 615 620 

191 gcg gag ttg aac gat tac ate ttg aaa att gca age ggt aat ggc gat 1920 
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1 Q9 

1 -7 


Ala 


Glu 


Leu 


Asn 


Asp 


Tyr 


He 


Leu 


Lys 


He 


Ala 


Ser 


Glv 


Asn 


Glv 


Asp 




625 










630 










635 










640 




etc 


gtc 


gag 


cca 


cgc 


caa 


ttg 


tct 


aat 


ttg 


age 


cag 


1" era 


att 


tct 


cag 


1 _7 0 


Leu 


Val 


Glu 


Pro 


Arg 


Gin 


Leu 


Ser 


Asn 


Leu 


Ser 


V7111 




v d x 


OCX 


VJX 11 


± y i 










645 










650 
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l y y 


atg 


ccc 


ttc 
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atg 


taa 






















900 


Met 


Pro 


Phe 


Pro 


Met 
























ooi 
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J 


<210> SEQ ID NO: 


: 2 
























O fi A 


<211> LENGTH: Si 


51 


























<212> TYPE: 


PRT 


























O OC 


<213> ORGANISM: 


Saccharomyces cerevisiae 












z Uo 


<400> SEQUENCE: 


Z 
























o t rt 
ziU 




r*T \r 

vj x y 


•P V> v 
±111. 


Leu 


rJlc 


Arg 


Arg 


Asn 


Va 1 
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Asn 


n n 


Lys 


Cor 


Asp 


C o T~ 
OCX 


Oil 

z±± 


1 


















1 0 










X J 
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Asp 




As n 


As n 


Lys 
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Vdl 
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Z D 
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Arg 


Arg 
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Z-L / 
















4 U 
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Ser 
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Ala 
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Arg 
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GlU 


Arg 
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Asp 




Asp 


Arg 
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Lys 


Arg 


Asp 


\j ±.y 
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Arg 


Lys 
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Trp 
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Q p» V 
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Leu 


9 9 *5 
Z Z J 


O D 




















7 ^ 
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ZZD 
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± le 
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Ala 
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XT X (J 


£r lie 


OCX 


£r 11C 
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X D \J 
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lie 


Asp 


Cor 
OCX 




T 1 

IXC 


A c n 
noil 


Ala 


Al a 

nld 


OX jr 


Thr 


Leu 


Leu 


Glv 
oxy 


Oil 
Z / / 






1RR 

~d *j *j 










360 










365 








97 Q 
Z / 3 


Ala 
Ala 


IT X LJ 


T.T7C 

Xijf o 


Ala 
r\ X ct 


Va 1 
v ctx 


Pro 

IT X LJ 


AT a 

nXd 


T.oi l 

J-lCLl 


Tip 

X X c 


Ser 


Gly 


Glu 


Met 


Lys 


Asp 


Thr 


z o u 




170 










375 










380 










Oft 0 

z o z 


l le 


oin 


Leu 


Asn 


Tnr 


Leu 


Ala 

nld 




lyr 


o x _y 


T,pi i 
XjCLI 


ci 1 n 
oxu 


T.vo 

iiy o 


Php 
rue 


Phe 


Ser 


9ff 1 

Z O J 


1ft R 










390 










395 










400 


9ft R 
ZOO 


Arg 


Tl p 

i ic 


r* 1 n 

OX LL 


Arg 


Va 1 

V ct X 


Lys 


Mot 
11 C L. 


j_ieu 


Cl 1 n 

Ol 11 


T'Vi t* 
i in 


lip 


Gly 


Gly 


He 


Pro 


Ser 


9ft 
zoo 










AOR 










410 










415 




9ft ft 
zoo 


1 V 1C L. 


Leu 


IT X (J 


jjy s 


Cl 1 v 
oxy 


Cl 1 n 

Ol Ll 


0 1 u 


Val 


He 


lip 


Gly 


Asp 


Met 


Lys 


Ser 


Ser 


Oft Q 
Z O 








a 9 n 

** Z U 










A 9 R 










4 30 






OQ 1 
Z 3 1 


Ser 


ol U 


Asp 


n X d 


Leu " 


Asn 


Asn 


Asn 


•PVi t* 
i in 


A en 
nop 


1 1 ii 


Tvt 
iyi 


Gly 


Asn 


Phe 


He 


9Q 9 
z .? z 






AIR 

'i J J 










A AO 

*T *X w 










445 








OQ A 

Z .3 ft 


Arg 


Dh o 


Pill 
oiu 


Arg 


Asn 


rp V*i t* 
X I IX 


Cot* 

JCl 


Asp 


Al a 

nX d 


XT I1C 


Aon 
nO 11 


T.vc 
jjy o 


Asn 


Leu 


Thr 


Met 


9Q R 




A RO 










A RR 
t j j 










460 










9Q 7 
Z 3 / 


Lys 


Asp 


a 1 a 


Tl o 
lie 


Asn 


"Mo+- 

1 V 1C L. 


X ill 


T.oi i 
Jjcu 


OCX 


Tip 

IXC 


Cot* 

OCX 


Pro 


Cl 1 n 
oxu 


Ttt> 
xxp 


Leu 


Gin 


9Q ft 


A fi R 
to J 










A 70 

*» / L* 










475 










480 


inn 


Arg 


Arg 


Va 1 
Vdl 


nis 


fll n 

oxu 


O X 11 


Tyr 


OCl 


XT J 1C 


Cl "I v 
oiy 


iyr 


Cot* 

OCX 


T.VQ 

ny o 


A q n 
noil 


Glu 


Glu 


•3(11 










ARS 










490 










495 




jUj 


bill 


Leu 


Arg 


Lys 


Asn 


Cl 1 n 
ol u 


Leu 


n x o 


nio 


Lys 


m o 


irp 


Cot 

OCX 


noil 


Pto 


Met 










rod 










RO R 










510 










Veil 


Pro 


Leu 


Pro 


C 1 11 
Ol U 


Ala 

nld 


irl LP 


n i o 


rue u 


Lys 


Tip 
X X c 


T\7T 

iyr 


f VQ 

y o 


He 


Tvt 
xyx 


107 






SI R 










520 










525 








i o q 


oiy 


Va 1 
Vdl 


Asn 


Asn 


IT X LJ 


rp Vi y- 
1 i 11 


O 1 LL 


Arg 


Ala 

nld 


xyi 


Val 


Tvt* 
xyx 


Lys 


Glu 


Glu 


Asp 


11 0 




RID 










535 










540 










"31 9 


Asp 


Cot* 


OCX 


Ala 

nX d 


XjC U. 


A c: n 
noli 


Leu 


Thr 


He 


Asp 


xy x 


Glu 


Ser 


Lys 


Gin 


Pro 


J 1 o 


RA R 
Oft 3 










R RO 










RR R 










RfiO 


11 R 


Va 1 
Vdl 


Ir lit? 


Leu 


rp Vi -v- 
X ill 


m ii 

oxu. 


Cll v 
oxy 


A C!T*i 

nop 


Cl 1 v 


X 11X 


Val 

V CL X 


XT X KJ 


Leu 


Val 


Ala 


His 


Ser 


11 










Rfi R 

*J D J 










570 










575 




11 ft 


Mpf 

ne u 


Ljfb 


n x o 


xjy o 


Tr r*t 
lip 


AT a 


OX 11 


O X Jr 


Ala 

nld 


Cpr 
OCX 


Pro 


Tvt 
xy i 


Asn 


Pro 


Ala 


Glv 

oxy 


11 Q 








580 










R8R 

■J O -J 










590 






321 


He 


Asn 


Val 


Thr 


He 


Val 


Glu 


Met 


Lys 


His 


Gin 


Pro 


Asp 


Arg 


Phe 


Asp 


322 






595 










600 










605 








324 


He 


Arg 


Gly 


Gly 


Ala 


Lys 


Ser 


Ala 


Glu 


His 


Val 


Asp 


He 


Leu 


Gly 


Ser 


325 




610 










615 










620 










327 


Ala 


Glu 


Leu 


Asn 


Asp 


Tyr 


He 


Leu 


Lys 


He 


Ala 


Ser 


Gly 


Asn 


Gly 


Asp 


328 


625 










630 










635 










640 


330 


Leu 


Val 


Glu 


Pro 


Arg 


Gin 


Leu 


Ser 


Asn 


Leu 


Ser 


Gin 


Trp 


Val 


Ser 


Gin 


331 










645 










650 










655 




333 


Met 


Pro 


Phe 


Pro 


Met 
























334 








660 


























336 


<210> SEQ ID NO: 


: 3 
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RAW SEQUENCE LISTING ERROR SUMMARY DATE: 10/01/2002 

PATENT APPLICATION: US/09/937,779 TIME: 10:39:56 

Input Set : A:\937779sq 

Output Set: N:\CRF4\10012002\I937779. raw 

Please Note: 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa. 

Seq# : 5; N Pos . 2363 
Seq# :7; N Pos. 601, 627 

Seq#:9; N Pos. 15,45,83,103,107,112,210 
Seq#:25; N Pos . 240,385 
Seq#:25; Xaa Pos. 41,89 
Seq#:26; N Pos. 601,627 

Seq#:28; N Pos. 15,45,83,103,107,112,210 
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